Intracranial gene delivery of LV-NAGLU vector corrects neuropathology in murine MPS IIIB.
Mucopolysacccharidosis (MPS) IIIB is an inherited lysosomal storage disorder caused by the deficiency of alpha-N-acetylglucosaminidase (NAGLU). The disease is characterized by mild somatic features and severe neurological involvement with high mortality. Although several therapeutic approaches have been applied to the murine model of the disease, no effective therapy is available for patients. In this study, we used the lentiviral-NAGLU vector to deliver the functional human NAGLU gene into the brain of young adult MPS IIIB mice. We report the restoration of active enzyme with a sustained expression throughout a large portion of the brain, and a significantly improved behavioral performance of treated animals. Moreover, we analyzed the effect of therapy on the expression profile of some genes related to neurotrophic signaling molecules and inflammatory cytokines previously found altered in MPS IIIB mice. At 1 month from treatment, the level of cerebellin 1 (Cbln1) was decreased while the brain-derived neurotrophic factor (Bdnf) expression was increased, both reaching normal values. At 6 months from treatment a significant reduction in the expression of all the inflammation- and oxidative stress-related genes was observed, as well as the maintenance of the correction of the Bdnf gene expression. These results indicate that NAGLU delivery from intracerebral sources has the capacity to alleviate most disease manifestations in MPS IIIB mice; furthermore, Bdnf might be a response-to-therapy biomarker for MPS IIIB.